INTRODUCTION
The caseins are the most abundant group of milk proteins of almost all mammalian species (Jenness, 1974; Jenness & Holt, 1987) . In the cow, the four caseins comprise three major evolutionarily related Ca +-sensitive phosphoproteins, denoted asl-, ocS2-and ß-casein, which are stabilized in a micellar aggregate structure by /C-casein (Eigel, Butler, Ernstrom et al. 1984 ; Pearse, Linklater, Hall & Mackinlay, 1986; Holt & Sawyer, 1988) . The caseins are one of the most rapidly evolving families of proteins, and the mature proteins show considerable sequence divergence between species both within and between casein types (Bonsing & Mackinlay, 1987; Rosen, 1987) .
The caseins have been used as markers of the differentiation of the mammary gland, an organ under complex endocrine control (Topper & Free¬ man, 1980) . In-vitro studies using mammary gland expiants from rat, mouse and rabbit have shown that maximal induction of casein gene expression is dependent upon the presence of insulin, glucocorti¬ coid and prolactin in the culture media (Topper & Freeman, 1980; Vonderhaar & Ziska, 1989) . In contrast to the complex control that exists in these eutherians, the maximal in-vitro induction of a putative 19 kDa casein (Maher & Nicholas, 1987) , cvlactalbumin (Nicholas & Tyndale-Biscoe, 1985 ; Col¬ let, Joseph & Nicholas, 1990 ) and ß-lactoglobulin (Collet, Joseph & Nicholas, 1991) in a marsupial species, the tammar wallaby (Macropus eugenii), appears to be dependent upon prolactin alone. Thus, induction of these milk proteins in the tammar is independent of other hormones known to play a role in the induction of milk protein synthesis in eutherians. This paper reports the molecular cloning and characterization of an cv-and [3-casein cDNA from the tammar. In addition, the hormonal requirements for the maximal in-vitro induction of these tammar casein genes were examined.
MATERIALS AND METHODS
Library construction and screening The construction of a tammar cDNA library in XgtlO using poly(A)+ mRNA isolated from the mammary gland at day 270 of lactation has been described previously (Collet, Joseph & Nicholas, 1989 (Collet et al. 1990 (Collet et al. , 1991 .
Tissue culture conditions The hormonal induction of casein mRNA was studied in vitro using mammary gland expiants prepared from tammar wallabies at day 24 of gestation, 2 days prior to parturition (Nicholas & Tyndale-Biscoe, 1985) . The four mammary glands were dissected out aseptically and the involuting gland from the previous lactation was discarded. Expiants were cultured at 37°C in 35 mm culture dishes containing 3.5 ml Medium 199 (Grand Island Biological Co., Grand Island, NY, U.S.A) as described previously (Nicholas & Tyndale-Biscoe, 1985) . All media were changed daily. Ovine pro¬ lactin 
RESULTS
The caseins represent 50% of the milk protein of both early and late phases of lactation in the tammar (Nicholas, 1988) (Bonsing & Mackinlay, 1987 (Mercier, 1981 (Holt & Sawyer, 1988) . Align¬ ment of the inferred tammar a-casein and the bovine aSi-casein shows 21% similarity (Fig. 5) . Regions of extended similarity are restricted to the signal peptide and a single major phosphorylation site.
There are also a number of conserved individual residues which may be important for some unknown function (Holt & Sawyer, 1988 ).
In the tammar, two types of milk are secreted:
'early' milk for the first 180 days of lactation and 'late' milk for the remainder (Green & Merchant, 1988 The assignment of pG848 as a ß-casein homologue is based on the location and homology of the single major phosphorylation site and the homology of a number of individual isolated amino acids which also appear to be conserved in the eutherian ß-caseins (Holt & Sawyer, 1988 (Bonsing & Mackinlay, 1987; Rosen, 1987; Holt & Sawyer, 1988 (Chomczynski, Qasba & Topper, 1984) . In the present study, prolactin was effective in the induction of both a-and ß-casein gene expression in mammary gland expiants from the tammar wallaby. (Maher & Nicholas, 1987 
